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20.  Abstract 

Pursuant  to  Public  Law  92-367  ,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recowsended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dans  which  nay  pose  hazards  to  hunan 
life  or  property.  The  assesnsent  of  the  general  conditions  of  the  dan 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  napping,  subsurface 
investigations,  testing,  and  detailed  conputat i onal  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Rased  upon  the  field  conditions  at  the  tine  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dan.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assesnsent  of  the  conditions  of  the  dan.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analysed 
during  a  Phase  I  inspection.  Assesnsent  and  renedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necess  ary . 

Phase  I  reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dan  stability,  visual 
inspection  report  and  an  assesnsent  including  required  renedial 
measures . 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington 
D.C.  20314.  The  purpose  of  a  Phase  1  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 


Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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Name  of  Dam:  Buffalo  River  No.  3 
State:  Virginia 
County:  Amherst 

U.S.G.S.  7.5  Minute  Quadrangle:  Piney  River,  VA 

Stream:  Stonehouse 

Date  of  Inspection:  24  May  1979 


BRIEF  ASSESSMENT  OF  DAM 

Buffalo  River  No.  3  Dam  is  a  zoned,  earthfill  dam  approximately 
500  feet  long  and  60  feet  high.  The  dam,  located  on  Stone- 
house  Creek  approximately  7  miles  northwest  of  Amherst, 
Virginia,  is  used  for  flood  control.  Buffalo  River  No.  3 
Dam  is  an  "intermediate"  size  -  "high"  hazard  structure  as 
defined  by  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams.  Visual  inspection  and  office  analysis  indicate  no 
deficiencies  requiring  emergency  attention. 

Using  the  Corps  of  Engineers'  screening  criteria  for  initial 
review  of  spillway  adequacy,  the  Probable  Maximum  Flood 
( PMF )  was  selected  as  the  spillway  design  flood  (SDF).  The 
Soil  Conservation  Service  (SCS)  freeboard  hydrograph  (which 
establishes  top  of  dam)  is  essentially  equal  to  the  PMF 
hydrograph.  The  spillways  will  essentially  pass  the  PMF 
without  overtopping  the  dam,  and  are  therefore  considered 
adequate . 

The  dam  and  appurtenant  structures  were  found  to  be  in 
generally  good  condition.  No  conditions  indicating  embank¬ 
ment  instability  were  detected  during  the  field  inspection 
and  office  analyses  The  safety  factors  determined  during 
design  are  greater  thdo  those  required  for  minimum  accepted 
stability. 

It  is  recommended  that  the  following  remedial  measures  be 
accomplished  as  part  of  the  annual  maintenance  program: 
fill  and  seed  the  shallow  erosion  gullies  on  the  embankment 
and  in  the  emergency  spillway,  seed  the  vehicle  tracks  on 
the  dam  crest  and  the  bare  areas  on  the  embankment,  remove 
the  driftwood  from  the  shoreline,  and  install  a  staff  gage 
in  the  reservoir. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  BUFFALO  RIVER  No.  3  ID#  VA  00911 


SECTION  1  -  PROJECT  INFORMATION 


Authority:  Public  Law  92-367,  8  August  1972, 

authorized  the  Secretary  of  the  Army  through 
the  Corps  of  Engineers  to  initiate  a  national 
program  of  safety  inspections  of  dams  through 
out  the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 


Purpose  of  Inspection:  The  purpose  is  to 
conduct  a  Phase  I  inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
oi  Dams"  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 
be  a  potential  hazard  to  human  life  or  property 


1 . 2  Description  of  Project 


Description  of  Dam  and  Appurtenances:  Buffalo 
River  No  3  Dam  is  a  zoned,  earthf ill  embankment 
approximately  60  feet  high1  and  500  feet 
long,  with  a  crest  width  of  14  feet.  The 
upstream  and  downstream  slopes  are  2.5:1 
(horizontal  to  vertical)  and  the  upstream 
slope  changes  to  3.5:1  below  a  10  foot  wide 
berm . 


The  principal  spillway  is  a  drop-inlet  structur 
consisting  of  a  reinforced  concrete  riser 
whose  shaft  is  2.5  feet  wide,  7.5  feet  long, 
and  30  feet  high.  The  30  inch  reinforced 
concrete  outlet  pipe,  approximately  336  feet 
in  length,  discharges  into  the  outlet  basin. 


The  emergency  spillway,  a  250  foot  wide, 
vegetated  earth  side  channel  with  a  crest 
elevation  of  702.1  feet  Mean  Sea  Level  (M.S.L.), 
is  located  outside  the  right*  abutment  of  the 
dam.  The  approach  channel  slope  is  approximately 
2  percent  to  the  30  foot  long  level  control 


Measured  from  downstream  embankment  toe  to  the  embankment  crest 
Facing  downstream. 
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section  and  the  discharge  slope  is  approxi¬ 
mately  2.5  percent. 


The  riser,  with  a  crest  elevation  of  686.0  feet 
M.S.L.,  maintains  the  normal  pool.  A  30  inch 
pond  drain,  .cith  a  manually  operated  sluice 
gate,  is  provided  at  the  bottom  of  the  riser 
at  invert  elevation  656.0  feet  M.S.L.  The 
plan  and  typical  sections  of  the  dam  are 
shown  in  Plates  2  through  6. 

1.2.2  Location:  Buffalo  River  No.  3  Dam  is  located 
on  Stonehouse  Creek  approximately  7  miles 
northwest  of  Amherst,  Virginia.  A  Location 
Plan  is  included  in  this  report. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  60  feet  and  the  reservoir  storage 
capacity  to  the  top  of  dam  (elevation  712.4 
feet  M.S.L.)  is  2474  acre-feet.  Therefore, 
the  dam  is  in  the  "intermediate"  size  category 
as  defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams . 

1.2.4  Hazard  Classification:  The  dam  is  located  in 
a  rural  area  where  failure  may  result  in 
possible  loss  of  life  and  damage  to  homes  and 
crops.  Therefore,  this  dam  is  considered  in 
the  "high"  hazard  category  as  defined  by  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  The  hazard  classification  used  to 
categorize  dams  is  a  function  of  location 
only  and  has  nothing  to  do  with  its  stability 
or  probability  of  failure. 

1.2.5  Ownership :  The  dam  is  owned  by  Amherst 
County,  Virginia. 

1.2.6  Purpose  of  Dam:  The  dam  is  used  for  flood 
control  within  Amherst  County.  The  County 
also  has  plans  for  recreational  use  of  the 
dam  ar.d  reservoir. 

1.2.7  Design  and  Construction  History:  The  existing 
facility  was  designed  by  the  Department  of 
Agriculture,  Soil  Conservation  Service  ( SCS  ) . 
The  dam,  completed  in  1978,  was  built  by 
Itayme  Bros . ,  Inc. 

1.2.8  Normal  Operating  Procedures:  The  reservoir 
is  maintained  at  normal  pool  elevation  686.0 
feet  M.S.L.  No  formal  operating  procedures 
are  followed  for  the  dam.  For  a  more  detailed 
operating  assessment,  see  paragraph  4.1. 
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1.3  Pertinent  Data 


1.3.1  Drainage  Area:  The  drainage  area  for  Buffalo 
River  No.  3  Dam  is  4.99  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  discharge 
at  the  dam  site  is  unknown. 

Principal  Spillway: 

Pool  level  at  top  of  dam  .  .  138  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam  .  .  14,795  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 

the  dam  and  reservoir  are  shown  in  the  following 
table : 


TABLE  1 . 1  DAM  AND  RESERVOIR  DATA 


Item 

Elevation 
feet  M.S.L. 

Area 

acres 

Reservoir 

Capacity 

Acre-  Watershed 
feet  inches 

Length 

feet 

Top  of  dam 

712.4 

125 

2474 

9.30 

6700 

Maximum  pool, 

design  surcharge 

705.5 

102 

1711 

6.43 

6700 

Emergency  spillway 

crest 

702.1 

91 

1397 

5.25 

5700 

Principal  spillway 
(normal  pool) 

crest 

686.0 

41 

374 

1.41 

3000 

Streambed  at  downstream 
toe  of  dam 

652.0 

• 

- 

- 

- 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design:  The  subsurface  investigation  and  the  embankment 
design  were  made  by  the  SCS.  Reports  of  their  findings 
are  included  in  Appendices  VI  and  VII. 

There  was  a  maximum  of  7.5  feet  of  clayey,  silty, 
sandy,  and  gravelly  alluvium  (CL,  ML,  SM,  GM)  overlying 
granite  bedrock  on  the  floodplain  of  Stonehouse  Creek. 
Because  the  shear  strength  parameters  of  these  deposits 
were  uncertain,  the  material  was  excavated  to  bedrock 
to  provide  a  stable  foundation. 

The  residual  silty  and  sandy  soils  (ML,  MH,  SM)  on  the 
abutments  vary  up  to  6  feet  in  thickness  overlying 
highly  weathered  and  fractured  granite.  Test  borings 
drilled  between  Stations  2*00  and  3+00  penetrated  a  0.2 
to  0.3  foot  thick  void  in  the  granite  between  12  and 
17  feet  below  the  surface.  A  deep  cut-off  trench  was 
provided  to  extend  below  the  void  and  highly  permeable 
bedrock . 

Three  soil  samples  representative  of  emergency  spillway 
and  borrow  pit  excavations  were  analyzed  in  the  labor¬ 
atory  to  obtain  shear  strength  parameters  for  embankment 
design.  Consolidated  undrained  tnaxial  tests  were 
made  on  saturated  samples,  remolded  to  95  percent 
standard  density.  The  following  are  the  shear  strength 
parameters  obtained: 


Total 

Stress 

Effect! 

. i  Stress 

Unified 

J_  . 

Classification 

JL. 

c  tP  •  8  •  f :  ) 

c(p.s. f. ) 

ML  (non-plastic  silt)3 

18.5° 

1700 

35.0° 

50 

MH  (plastic  silt)4 

14.5° 

1400 

30.5° 

300 

ML  (plastic  silt)4 

16.  C4 

800 

34.5° 

75 

The  Typical  Section  for  Compacted  Fill  shown  on  the  as- 
built  drawings  (see  Plate  4)  indicates  that  the  embankment 
was  constructed  of  two  zones,  as  were  the  embankments 
analyzed  for  stability.  Zone  I,  the  central  core,  cut¬ 
off  trench  backfill,  and  foundation  excavation  backfill, 
was  constructed  of  plastic  silty  material  (MH  and  ML). 
Non-plastic  silty  soil  (ML)  was  used  to  construct  Zone 
II,  the  shell.  All  material  was  to  be  compacted  to  95 
percent  maximum  density.  The  slope  configuration  of 


J Shell  material . 
4Core  materials. 
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the  as-built  embankment  was  essentially  the  same  as 
that  analyzed  for  stability  during  design.  The  down¬ 
stream  slope  ratio  is  2.5:1  with  a  10  foot  wide  berm  at 
elevation  688.0  feet  M.S.L.;  the  upstream  slope  ratio 
from  the  toe  of  the  embankment  to  the  10  foot  wide  berm 
at  elevation  686.5  feet  M.S.L.  is  3.5:1;  above  the 
berm,  a  2.5:1  slope  was  constructed. 

The  SCS  performed  a  series  of  embankment  stability 
analyses  using  the  effective  stress  shear  parameters 
previously  listed  for  the  embankment  material.  Stability 
was  analyzed  using  both  the  Bishop  and  Swedish  Circle 
Methods.  The  zoning  and  slope  configuration  were 
virtually  the  same  as  that  constructed.  It  was  assumed 
that  the  alluvial  foundation  soil  would  be  removed  from 
the  floodplain.  This  was  done  during  construction. 

Full  drawdown  conditions  were  assumed  for  the  upstream 
slope;  steady  seepage,  with  a  drain  at  c/b  =  0.6  was 
assumed  for  the  downstream  slope.  The  resulting  minimum 
safety  factors  for  the  upstream  slope  were  1.35  and 
1.41  for  the  Bishop  and  Swedish  Circle  Methods  respectively. 
The  minimum  safety  factors  for  the  downstream  slope 
were  2.1  and  1.98  respectively  for  the  Bishop  and 
Swedish  Circle  Methods.  These  downstream  slope  safety 
factors  decreased  to  1.55  and  1.46  when  an  acceleration 
factor  of  0.1G  was  applied  for  seismic  analysis. 

A  20  to  40  foot  wide  cut-off  trench  was  constructed  on 
both  abutments  through  soil  and  highly  weathered  and 
permeable  bedrock.  This  cut-off  extended  through  the 
void(s)  in  the  left  abutment. 

An  overfill  of  one  foot  was  constructed  to  provide 
compensation  for  residual  and  foundation  settlement. 

Toe  drains  were  constructed  beneath  the  downstream 
embankment  slope  of  coarse  and  fine  aggregate  and 
6  inch  perforated  corrugated  metal  pipe;  these  drains 
outlet  in  the  impact  basin. 

2.2  Construction :  The  dam,  constructed  by  Itayrae  Bros., 

Inc.,  was  completed  in  1978.  Construction  records  were 
not  available  for  this  inspection;  however,  as-built 
drawings  were  reviewed  and  were  subsequently  verified 
in  the  field.  Construction  reports  are  on  file  in 
Washington,  District  of  Columbia. 

2.3  Operation:  There  are  no  formal  operating  records  for 
this  dam. 
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2 .4  Evaluation 

2.4.1  Design:  The  as-built  drawings  and  Design 
Report  were  available  to  assess  all  aspects 
of  the  design.  The  hydrologic  and  hydraulic 
data  provided  was  adequate  for  design  review. 

The  assessments  made  m  this  report  are  based 

on  the  design  data  along  with  field  observations. 

2.4.2  Construction:  No  construction  logs  were 
available  for  review.  The  as-built  drawings 
indicate  any  changes  or  modifications  that 
were  made  during  the  construction. 

2.4.3  Operation :  Annual  operation  and  maintenance 
inspection  reports  were  available  for  review 
(see  Appendix  V). 
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SECTION  3  -  VISUAL  INSPECTION 


.  1  Findings 

3.1.1  General:  The  field  inspection  was  made  on 
24  May  1979.  The  weather  was  cloudy  with  a 
temperature  of  65°F  and  ground  conditions 
were  dry.  The  reservoir  was  at  normal  pool 
elevation.  The  embankment  and  appurtenant 
structures  were  found  to  be  in  generally  good 
condition  except  for  some  erosion  gullies  and 
vehicle  tracks  (see  Photos  3  and  7).  Plate  1 
is  a  Field  Sketch  of  conditions  found  at  the 
time  of  the  inspection.  The  complete  visual 
inspection  check  list  is  given  in  Appendix 
III.  The  following  are  brief  summaries  of 
conditions  found  during  the  inspection. 

3.1.2  Dam:  The  embankment  was  found  to  be  in 
generally  good  condition  with  no  slumps, 
bulges,  or  other  signs  of  movement.  The 
cross-section  of  the  dam  along  the  axis  of 
the  principal  spillway  agrees  with  the  as- 
built  drawings.  The  embankment  has  adequate 
grass  cover  but  the  grass  is  interspersed 
with  tall  dead  woody  stalks  in  numerous  areas 
(see  Photos  1  and  2).  Shallow  erosion  gullies 
have  developed  on  the  downstream  slope  above 
the  bench.  Small  erosion  gullies  have  also 
developed  on  the  upstream  and  downstream 
embankments  adjacent  to  the  rock  gutters  on 
the  right  end  of  the  dam  (see  Photo  3)  and  at 
the  left  abutment  on  the  upstream  slope  (see 
Plate  1).  No  movement,  sloughing,  or  cracking 
was  observed  in  the  vicinity  of  the  toe.  No 
seepage  areas  were  observed.  There  is  a 
minor  amount  of  driftwood  on  the  upstream 
shore.  An  access  road  runs  along  the  crest. 

3.1.3  Appurtenant  Structures:  The  principal  spillway 
was  in  good  condition  (see  Photo  6).  Small 
erosion  gullies  were  observed  in  the  approach 
channel  of  the  emergency  spillway.  Several 
vehicle  tracks  are  located  across  the  emergency 
spillway  and  up  the  right  cut  slope  (see 
Plate  1  and  Photo  7). 


3.1.4  Reservoir  Area:  No  serious  deficiencies  were 

observed  in  the  reservoir  area.  The  slopes 
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are  gentle  to  moderately  steep  and  mostly 
wooded  except  for  grassy  areas  near  the 
shore.  A  staff  gage  and  recorder  should  be 
installed  in  the  reservoir  to  monitor  water 
levels  above  normal  pool. 

3.1.5  Downstream  Channel :  The  stilling  basin  and 
outlet  channel  are  functioning  properly  (see 
Photo  8).  A  small  stream  flows  through  the 
stone  riprap  into  the  stilling  basin  from  a 
wooded  gully  on  the  left  side. 

Evaluation:  Generally,  the  dam  and  appurtenant  structures 
are  in  good  condition.  Erosion  gullies  and  vehicle 
tracks  should  be  filled  with  earth  and  seeded.  The 
small  stream  which  flows  through  the  stone  riprap  into 
the  stilling  basin  apparently  has  no  adverse  affects  on 
the  stability  of  the  riprap.  The  minor  amount  of 
driftwood  on  the  upstream  shore  can  be  removed  during 
the  regular  maintenance  program. 


NAME  OF  DAM:  BUFFALO  RIVER  No.  3 


16 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures:  There  are  no  formal  operating  procedures 
for  Buffalo  River  No.  3  Dam.  The  water  level  in  the 
reservoir  is  maintained  by  the  crest  of  the  riser. 

During  periods  of  heavy  inflow,  the  excess  water  is 
diverted  around  the  dam  by  means  of  the  emergency 
spillway. 

4.2  Maintenance  of  Dam:  The  owner  has  the  responsibility 
^or  operation  and  maintenance  of  the  dam.  Inspections, 
with  the  assistance  of  the  SCS,  have  been  performed 
annually  for  the  past  two  years  since  completion  of  the 
dam.  During  these  visual  inspections  (see  Appendix  V), 
remedial  measures  are  recommended  for  corrective  intenance . 

4.3  Maintenance  of  Operating  Facilities:  Maintenance  of 
the  operating  equipment  is  the  responsibility  of  the 
owner.  The  only  operational  equipment  on  this  dam  is 
the  lift  pedestal,  stem,  and  sluice  gate. 

4.4  Warning  Systems:  At  the  present  time,  there  is  no 
formal  warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  Maintenance  of  the  dam  is  considered 
adequate . 
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SECTION  S  -  HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  Normal  pool  (elevation  686.0  feet  M.S.L.)  is 
maintained  by  the  crest  of  the  concrete  riser.  The 
riser  crest  elevation  was  established  at  an  elevation 
sufficient  to  store  the  100-year  sediment  accumulation. 

The  crest  (elevation  702.1  feet  M.S.L.)  of  the  emergency 
spillway  was  established  at  the  elevation  needed  to 
store  the  100-year  flood.  The  elevation  of  the  top  of 
dam  (712.4  feet  M.S.L.)  was  established  by  the  maximum 
elevation  reached  in  routing  the  freeboard  hydrograph. 

The  freeboard  hydrograph  is  that  computed  from  rainfall 
comparable  to  Probable  Maximum  Precipitation  (PMP)  as 
used  by  the  Corps  of  Engineers  and  is  therefore  comparable 
to  the  Probable  Maximum  Flood  (PMF).  The  PMF  is  an 
estimate  of  flood  discharges  that  may  be  expected  from 
the  most  severe  combination  of  critical  meteorologic 

and  hydrologic  conditions  that  are  reasonably  possible 
in  a  region. 

5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
were  available  at  the  dam  site. 

5.3  Flood  Experience:  No  exact  high  water  marks  or  dates 
were  available.  However,  the  maximum  known  reservoir 
level  was  only  1  or  2  feet  above  normal  pool. 

5.4  Flood  Potential:  Design  features  of  the  dam  and  reservoir 
were  established  by  the  SCS  by  routing  the  principal 
spillway,  the  emergency  spillway,  and  the  freeboard 
hydrographs.  Hydrograph  data  was  determined  by  using 

the  SCS  -  National  Engineering  Handbook  -  Chapter  4, 
Hydrology  (Reference  7,  Appendix  VIII)  with  the  time  of 
concentration  and  curve  numbers  established  by  basin 
characteristics . 

5.5  Reservoir  Regulation :  Pertinent  dam  and  reservoir  data 
is  shown  in  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  the  reservoir  is  automatic. 

Normal  flows  are  maintained  by  the  riser  crest  at  an 
elevation  of  686.0  feet  M.S.L.  Water  flowing  over  the 
riser  crest  passes  through  the  dam  in  a  30  inch  diameter 
reinforced  concrete  conduit.  Water  also  flows  past  the 
dam  through  the  ungated,  vegetated,  emergency  spillway 
in  the  event  water  in  the  reservoir  rises  above  an 
elevation  of  702.1  feet  M.S.L. 

Outlet  discharge  capacity,  reservoir  area  and  storage 
capacity,  hydrograph  data,  and  routings  were  taken  from 
the  SCS  Design  Report.  Flood  routings  were  begun  with 
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the  reservoir  level  0.4  feet  above  normal  pool.  Outlet 
discharge  includes  discharge  from  both  the  principal 
and  emergency  spillways. 

5.6  Overtopping  Potential:  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance 
are  shown  in  the  following  table: 

TABLE  5.1  RESERVOIR  PERFORMANCE 


Hydrographs 


Item 

Normal 

Principal 

Spillway 

_ (a) _ 

Emergency 
Spillway 
_ (b) _ 

Free¬ 

board 

(c) 

Peak  flow,  c.f.s. 

Inflow 

5 

3608 

5842 

19,185 

Outflow 

5 

125 

2400 

14,933 

Peak  elev.,  ft.  M.S.L. 

686.0 

702.1 

705.5 

712.43 

Emergency  spillway (d) 

(elev.  702.1  feet  M.S.L. ) 

Depth  of  flow,  ft. 

- 

- 

2.3 

6.9 

Average  velocity,  f.p.s. 

- 

- 

8.5 

14.9 

Duration  of  flow,  hrs . 

- 

- 

11.7 

14.9 

Non-overflow  section 
(elev.  712.4  feet  M.S.L. ) 

Depth  of  flow,  ft. 

- 

- 

- 

- 

Average  velocity,  f.p.s. 

- 

- 

- 

- 

Total  duration  of 

overtopping,  hr s .  - 

Tailwater  elev. ,  ft.  M ■ S . L. ( e )  652 . 4  _ 

JT)  Based  on  a  24  hour  rainfall  of  8.9  inches. 

(b)  Based  on  a  6  hour  rainfall  of  12.0  inches. 

(c)  Based  on  a  6  hour  rainfall  of  27.9  inches  -  PMF  by 

Corps  of  Engineers'  standards. 

(d)  Depth  and  velocity  estimates  based  on  critical  depth 
control  section. 

(e)  Tailwater  at  time  of  inspection. 


5.7  Reservoir  Emptying  Potential:  The  time  for  the  reservoir 
level  to  automatically  decrease  from  the  emergency 
spillway  crest  (elevation  702.1  feet  M.S.L.)  to  the 
riser  crest  (elevation  686.0  feet  M.S.L.)  is  approxi¬ 
mately  6  days.  The  reservoir  may  be  dewatered  from 
riser  crest  elevation  (normal  pool)  in  approximately  3 
days  by  use  of  the  30  inch  sluice  gate  located  on  the 
upstream  face  of  the  riser.  Reservoir  drawdowns  were 
computed  neglecting  inflow. 


5.8  Evaluation:  Buffalo  River  No.  3  Dam  is  an  "intermediate" 
size  -  "high"  hazard  dam  requiring  evaluation  for  a 
spillway  design  flood  ( SDF )  equal  to  the  PMF.  The  SCS 
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freeboard  hydrograph  is  essentially  equal  to  the  Corps 
of  Engineers'  PMF  hydrograph.  The  freeboard  hydrograph 
was  used  to  establish  the  top  of  dam  elevation  of  712.4 
feet  M.S.L.  Therefore,  the  spillways  will  pass  the  PMF 
without  overtopping. 
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SECTION  6  -  DAM  STABILITY 


6.1  Foundation  and  Abutments:  Foundation  conditions  were 
obtained  trom  laboratory  analyses,  field  observations, 
and  boring  and  test  pit  information.  There  was  a 
maximum  of  7.5  feet  of  silty,  sandy,  and  gravelly 
alluvium  consisting  of  sand  (SM)  and  silt  (ML)  overlying 
granite  on  the  floodplain.  The  silty  alluvial  soils  on 
the  floodplain  were  removed  to  provide  a  firm  foundation; 
the  foundation  of  the  embankment  is  therefore  granite 
bedrock  of  variable  permeability.  Residual  soils  in 

the  lower  right  abutment  are  comprised  of  1  to  4.5  feet 
of  silt  (MH,  ML)  which  increases  in  depth  considerably 
over  highly  weathered  and  fractured  bedrock  at  higher 
elevations.  The  left  abutment  has  5  to  6  feet  of 
residual  silts  and  silty  sands  (ML,  SM)  overlying  a  22 
foot  deep  zone  of  highly  weathered  granite.  Due  to  the 
high  permeability  of  the  weathered  and  fractured  granite, 
particularly  in  the  abutment  areas,  seepage  control  is 
provided  by  a  cut-off  trench  through  the  permeable 
zones  of  bedrock.  Additional  seepage  control  is  provided 
by  a  foundation  drainage  system  on  the  downstream  side 
of  the  embankment. 

6 . 2  Stability  Analysis 

6.2.1  Visual  Observations:  No  evidence  of  movement, 
i . e . ,  bulging,  tension  cracks,  or  slumping, 
was  noted  on  the  embankment  or  beyond  the 
toe.  There  do  not  appear  to  be  deficiencies 
other  than  erosion  gullies  on  three  abutment 
slopes  and  above  the  10  foot  berm  on  the 
downstream  slope.  There  was  no  visible 
seepage . 

The  downstream  slope  was  constructed  to  a 
2.5:1  iatio  with  a  10  foot  wide  berm  at 
elevation  688.0  feet  M.S.L.  The  upstream 
slope,  from  the  toe  to  the  10  foot  berm  at 
elevation  686.5  feet  M.S.L. ,  is  3.5:1;  above 
the  berm  the  slope  ratio  is  2.5:1. 

6.2.2  Design  Data:  Slope  stability  analyses  were 
performed  using  both  the  Swedish  Circle  and 
Bishop  Methods  of  analyses.  A  full  drawdown 
was  assumed  on  the  upstream  slope  with  steady 
seepage  on  the  downstream  slope.  The  data 
for  the  slope  stability  analyses  with  other 
soils  and  geologic  information  from  the 
Design  Report  are  presented  in  Appendices  VI 
or  VII.  The  following  embankment  shear 
strength  parameters  (effective  stress)  were 
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used  based  on  the  results  of  consolidated 
undrained  triaxial  shear  tests: 


Material 

3 

c(p . s . f .  ) 

Non-plastic  silt  (ML)-shell 

35.0° 

50 

Plastic  silt  (MH)-core 

30.5° 

300 

Plastic  silt  (ML)-core 

34.5° 

75 

The  analysis  of  the  maximum  section  at  Station 
3+B5  for  the  upstream  slope  showed  a  minimum 
safety  factor  of  1.35  at  full  drawdown.  The 
steady  seepage  analysis  of  the  downstream 
slope  yielded  a  safety  factor  of  2.1. 

Toe  drains  were  constructed  beneath  the 
downstream  embankment  slope  of  coarse  and 
fine  aggregate  and  6  inch  perforated  corrugated 
metal  pipe;  these  drains  outlet  in  the  impact 
basin. 

6.2.3  Operating  Records:  The  inspection  reports 
for  the  past  two  years  indicate  no  serious 
problems.  It  was  noted  that  water  flows  down 
the  side  of  the  rock  gutter  on  the  left 
downstream  slope  and  that  there  are  erosion 
gullies  in  the  approach  of  the  emergency 
spillway.  Apparently,  new  growth  is  forming 
in  the  vehicle  tracks  on  the  spillway  and  cut 
slope,  as  noted  in  the  reports. 

6.2.4  Post-Construction  Changes:  There  were  no 
known  alterations  made  to  the  dam  since  it 
was  constructed. 

6.2.5  Seismic  Stability:  The  SCS,  subsequent  to 
performing  the  stability  analyses  previously 
discussed,  applied  an  acceleration  factor  of 
0.1G  to  the  downstream  slope  in  order  to 
evaluate  seismic  stability.  The  resulting 
safety  factors  were  1.55  and  1.47  for  the 
Bishop  and  Swedish  Circle  Methods  respectively. 

6.3  Evaluation:  The  embankment  section  selected  for  the 
stability  analyses  is  compatible  with  the  as-built 
drawings.  The  unstable  silty  alluvial  soils  were 
removed  in  the  floodplain  to  provide  a  firm  foundation. 
The  minor  erosion  gullies  observed  on  the  downstream 
slope  and  at  the  abutments  do  not  affect  the  stability 
of  the  dam.  The  dam  appears  to  be  in  good  stable 
condition;  the  stability  analyses  show  that  both  the 
upstream  and  downstream  slopes  have  safety  factors 
greater  than  those  required  for  minimum  acceptable 
stability. 
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Dam  Assessment:  The  dam  and  appurtenant  structures  are 
generally  in  good  overall  condition.  No  deficiencies 
were  discovered  during  the  field  inspection  and  office 
analyses  which  would  indicate  the  need  for  emergency 
attention. 

Using  the  Corps  of  Engineers'  screening  criteria  for 
initial  review  of  spillway  adequacy,  the  PMF  was  selected 
as  the  SDF  for  the  "intermediate"  size  -  "high"  hazard 
classification  of  Buffalo  River  No.  3  Dam.  The  freeboard 
hydrograph,  as  computed  by  the  SCS,  is  essentially 
equal  to  the  PMF.  The  freeboard  hydrograph  is  used  to 
establish  the  minimum  top  of  dam  elevation  and  therefore 
the  dam  will  pass  the  PMF  without  overtopping. 

The  recommended  remedial  measures  are  not  considered 
urgent  and  therefore  may  be  accomplished  as  part  of  the 
annual  maintenance  and  inspection  program. 

Recommended  Remedial  Measures:  The  following  repair 
items  should  be  completed  as  part  of  the  general  mainten¬ 
ance  of  the  dam: 

1)  Fill  and  seed  the  shallow  erosion  gullies 
above  the  bench  on  the  downstream  slope,  on 
the  upstream  left  abutment,  adjacent  to  the 
rock  gutters  at  the  upstream  and  downstream 
abutment  on  the  right,  side,  and  on  the  approach 
to  the  emergency  spillway. 

2)  Seed  the  vehicle  tracks  on  the  crest  and  the 
small  bare  areas  on  the  embankment. 

3)  Remove  the  scattered  driftwood  on  shore  of 
dam . 

4)  Install  a  staff  gage  to  monitor  reservoir 
levels  above  normal  pool. 
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where  erosion  gullies  have  formed). 


SXHOH  J^l’ixno 


UNI ATKD  SPILLWAY 


o  c  • 

«c  41  4> 
s/>  *— 

^  £3 
»/»  -X  f 
*A  U  *A 
•O  4J  w* 

k  k  o 

Owe. 


C  v  « 

4»  ■*-*  -C 


41  —  . 

»rt  |i^ 


O  • 

U  W 
«k  • 

4)  CM 
^  Q  O 
K  nrs 


h  2 

"  § 

N  f- 


<Q  T3 

*5S 

w> 

41  ^  >* 


C  «  X 

5*3  e 

o*o  a 
i.  4f  <0 
41  k 


g-8L 

*  g  O 


u  «* 
41  k 
k  JC  41 

<o  u  > 

«  *o 

£  £  " 

£  Sx: 
P  «K 


•  a;  w 

■S5  * 

4)  *  O 

.2  »0  4> 
o  -x  SI 
u  w 
4)  « 
k  k  k 
4)  W  o 

*4;? 
w*  •— 
WOT) 

SIS  . 

8  41  k  >4 

0»  >  vr> 
«  £  • 
4.  41  W  CM 
%-  JC  k 
w  <q  >* 
-*  4J  *— 
U  c  4J 
O  —  41  w 
k  -c  3 
w  w  8 
T5  CL  -- 
C  4>  T?  X 
XJ  O  C  O 
x  <a  u 

•  4)  a. 
^  E  CL 
«  k  ^  4 
*-  4/  TJ 

U  >  sA 

O  4J*»» 

•  O  -C 

W  4» 

e  m  a. 

4  Vlk  o 

«*  *  o  *- 

k.  «/* 

•  a»  a> 

W  C  41 

(A  4  k  « 
3  3J£ 

-  a*  w  u 

TJ  4  C  wi 
4TO  4)- 
QC  4  U  T3 


a.  c 

4J  41  O 

k  O  -p-  o» 

4)  X  t/»  C 

1  4#  O  O 

«*  >»  4)  4 

WT3*— 

EC  <D  k  w 

•  W  O  3 

jD  u 

4*0  C  £  41 

k  4»  £: 

k  MT3  l<J 


U  *-»  «/i  o 

£41  4)  4 

*—  a.  o. 
o-oo 

4»  4Ip-  Ck 
f-  £  4 

£5  W  41 

<Q  V  V  JZ 
—  c  -c  a.  w 
k  O  W  O 

a  *—  o 

>*—£*/>  w 

rn  w  k  T3 

W  >  4)  <Q 

^  W  o  f  o 

£  41  v  O  k 

W  «/*  O 
*J  3  trt  4)  Wi 
<-  U  4  £  4J 
k  W  o 

i/i  </>  O  U 

4>  C  4 

>%  a.  o 

4;  o  •  c 

>>*—  W  #4 

4  V1£ 

«—  O'  U  ^ 
O  41  -»-  «  *»“ 
x:  k  k 
*0  W  W  4/ 

c  v  k 

4  C  £  4)  H 
w  0<J-£ 
>*  Uh 

T3  *tJ  C  «•- 
C  4>  O  -C 
*  >  4#* 

»/»  k  ^-  »  4* 
4)  •  •  <0 

T5  vun  u  a; 

cS^cvI^i 


III-6 


the  tree  line.  Bedrock  was  not  encountered. 
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Centerline  of  the  Das 

The  drill  holes  emplaced  on  the  dar.  centerline  showed  shallow  alluvial 
soil  to  be  present  m  the  floodplain.  OH  21  showed  alluvial  ML.  CL  and 
CM  material  to  occur  r.cre  with  the  soil  profile  having  a  depth  of  4.7 
feet  wit!  weathered  rock,  occurring  to  depth  of  ’.S  feet. 

Shallow  resid-al  soil  occurs  on  the  lower  slcpe*  of  the  abutments.  This 
ranges  m  -epth  from  2.0  feet  or.  the  left  abutment  tc  o.C  feet  cr.  the 
ngnt  abutment  with  SC.  and  SM  material  present. 

Above  permanent  pool  elevation  on  both  abutments  deep  residual  soil 
occurs.  This  soil  has  from  4.0  to  7.0  feet  of  yellow-red  plastic  ML 
material  over  brown-yellow  and  salt  and  pepper  colored  nonplastic  SM. 

From  2.0  to  1S.0  feet  of  weathered  granite  is  present  below  the  residual 
soil . 

Impermeable  rock  occurs  just  below  weathered  rock  at  depth  ~.S  in  the 
floodplain.  Or.  the  left  abutment  impermeable  rock  occurs  at  depths 
that  range  up  to  52.0  feet.  This  is  ir.  DH  22  at  station  1*4$  centerline 
of  the  dam.  Or.  the  steep  left  abutment  that  rises  above  the  floodplain 
impermeable  rock  occurs  at  depth  of  15.5  feet.  This  is  in  DH  25  at 
station  2* 77  centerline  dam. 

A  void  occurs  from  station  2*00  to  station  3*00  on  the  dam  centerline. 
This  void  occurs  from  depth  of  16.8  to  17.1  in  DH  24  at  station  2*36  on 
the  dam  centerline  and  at  depth  of  12.5  to  12.7  in  DH  25  at  station 
2*77  on  the  dam  centerline.  At  both  locations  the  void  took  all  the 
water  that  could  be  pumped  down  the  hole. 

On  the  right  abutment  impermeable  rock  occurs  at  depth  of  20. C  feet  on 
the  steep  slope  neat  to  the  floodplain.  This  is  in  DH  2S  at  station 
4*41  on  the  dam  centerline.  Further  up  the  abutment  impermeable  to  very 
slightly  permeable  reck  occurs  below  depth  of  40.0  feet.  This  is  in 
DH  27  at  station  5*50  centerline  dam. 

Unfractured  rock  occurs  at  shallow  depth  in  the  floodplain.  Here  it  is 
at  10.7  feet  in  DH  21.  On  the  abutments  unfractured  rock  is  at  greater 
depths.  It  is  below  66.0  feet  on  the  left  abutment  and  at  57.9  feet  on 
the  right  abutment. 

To  investigate  the  centerline  of  the  dam  eight  drill  holes  were  emplaced. 
These  are  numbered  DH  21  through  DH  28. 
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Permeable  rock  occurs  on  the  pipe  centerline  upstream  fro*  the  centerline 
of  the  dan.  In  DH  321  permeable  rock  extends  to  depth  of  28.6  feet. 

The  renaming  area  on  the  pipe  centerline  generally  has  impermeable  rock 
generally  below  the  top  of  ur.we&thered  rock. 

On  the  pipe  centerline  fractured  rock  extends  to  depths  of  23.2  and  32. S 
feet  upstream  from  the  dar.  centerline.  These  depths  are  shown  in  DH  322 
and  in  DH  321.  Downstrear.  from  the  dar.  centerline  fractured  rock  extends 
to  shallower  depths.  Here  in  DH  323  fractured  rock  extends  to  depth  of 
15.0  feet. 

To  investigate  the  centerline  of  the  pipe  four  drill  holes  were  used. 

These  are  numbered  DH  321  through  DH  324. 

•  / 

Emergency  Spillway 

The  emergency  spillway  was  transferred  from  the  left  abutment  to  the 
right  abutment  due  to  rock  occurring  in  a  deeper  cut  on  the  left  abutment. 

On  the  right  abutment  the  centerline  of  the  emergency  spillway  crosses 
the  dam  centerline  at  station  6*62. centerline  of  the  dam  and  station 
3*50  on  the  centerline  of  the  emergency  spillway.  These  centerlines 
fora  a  90  degree  angle. 

No  rock  was  found  to  be  present  in  the  proposed  emergency  spillway  cut. 

The  deep  residual  soil  present  has  4.0  feet  of  yellow-red  hard  plastic 
silt  (Mb  or  Sfi)  present  above  approximately  4.0  feet  of  slightly  plastic 
to  nonplastic  yellow-brown  and  red-brown  SM.  These  These  layers  are 
over  deep  C  horicon  SM  material  that  ranges  in  depth  up  to  23.8  feet, 
leathered  granite  rock  occurs  below  grade  as  encountered  in  DH  261  and 
DH  262. 

To  investigate  the  emergency  spillway  cut  three  drill  holes  were  used. 
These  are  numbered  DH  261  through  DH  263.  In  addition  seven  auger  holes 
were  emplaced.  These  are  numbered  AH  271  through  AH  277. 

Borrow  Area 

Ten  auger  holes  numbered  AH  111  through  AH  120  were  placed  to  the  left  of 
the  preliminary  borrow  area  as  investigated  with  backhoe  test  pits. 

These  shewed  that  colluvial  soil  occurs  on  the  slopes  to  the  right  of 
Stonehouse  Creek.  Upstream  from  this  colluvium  residual  soil  of  the 
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INTERW)  NATIONS  AND  CONCLUSIONS 


1.  The  highly  permeable  void  that  occurs  from  station  2*00  tc  station 
3*00  on  the  das  centerline  will  have  to  be  rendered  tapers? able .  This 
could  be  either  by  excavation  or  by  grouting.  If  It  is  decided  to  exca¬ 
vate  to  the  void,  the  cutoff  trench  should  be  carried  approx lmstely  two 
feet  below  the  void  to  impermeable  rock. 

2.  Consideration  should  be  given  to  possible  grouting  of  a  permeable 
area  in  the  right  abutment  as  shown  by  OH  27.  Depth  of  this  area  is 
from  29.0  feet  to  3S.0  feet. 

3.  Soils  in  the  foundation  should  have  sufficient  strength  to  bear  the 
eabankaent . 

The  weak  ML  and  CL  layers  in  the  foundation  are  inertensive.  With  a 
floodplain  approximately  100  feet  wide  excavation  of  the  pipe  trench 
should  remove  most  of  the  weak  alluvlua. 

The  deep  residual  soils  higher  up  on  the  abutments  should  have  sufficient 
bearing  strength  as  shown  by  the  fairly  high  blow  counts  here. 

4.  The  relief  of  top  of  rock  along  the  centerline  of  the  proposed  pipe 
is  irregular.  Excavation  of  some  of  the  rock  downstream  from  the  das 
centerline  should  be  considered.  This  is  to  obtain  fairly  uniform  thick¬ 
ness  in  the  clay  cushion  underlying  the  pipe. 

5.  The  riser  will  be  pieced  on  weathered  granite.  This  rock  could  be 
excavated  to  unweethered  granite  at  elevation  649.1.  However,  hard  rock 
was  encountered  at  S.S  foot  depth  in  DH  322.  Here  there  is  e  blow  count 
of  S0/.S  from  depth  of  S.S  to  6.0  feet. 

6.  No  rock  is  expected  to  be  present  In  the  emergency  spillway  cut.  The 
yellow-red  plastic  ML  and  Mi  material  should  be  used  in  the  core.  The 

SM  materiel  could  be  considered  for  the  shell.  However,  greeter  quantities 
of  SM  from  the  spillway  ait  mill  probably  be  available  than  needed.  Also, 
less  plastic  core  material  is  available  from  the  cut  than  is  required. 

This  shortage  of  plastic  material  can  be  made  up  from  the  borrow  area. 

7.  The  borrow  area  should  supply  the  needed  fine-grained  plastic  aaterial 
required  for  the  cutoff  end  core.  The  colluvial  toil  should  not  be  as 
highly  plastic  as  the  B  horitoa  of  the  residual  soil. 
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